Cold-stress-altered phosphorylation of EF-Tu in the cyanobacterium Anabaena sp. strain PCC 7120.
Growth of prokaryotes at reduced temperature results in the formation of a cold-adapted ribosome through association with de novo synthesized polypeptides. In vitro and in vivo phosphorylation studies combined with affinity purification and mass spectrometry identified that the phosphorylation status of translation elongation factor EF-Tu was altered in response to cold stress in the photosynthetic, Gram-negative cyanobacterium Anabaena sp. strain PCC 7120. In response to a temperature downshift from 30 to 20 degrees C, EF-Tu was rapidly and transiently hyperphosphorylated during the acclimation phase followed by a reduction in phosphorylation below background levels in response to prolonged exposure. EF-Tu was identified as a phosphothreonine protein. Unexpectedly, ribosomal protein S2 was also observed to be a phosphoprotein continuously phosphorylated during cold stress. The phosphorylation status of EF-Tu has previously been associated with translational regulation in other systems, with a reduction in translation elongation occurring in response to phosphorylation. These results provide evidence for a novel mechanism by which translation is initially downregulated in response to cold stress in Anabaena.